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/=v3 MODIS-L: 0.4 m 3

~scan”irror G“ackbody
● MODIS-L four times smaller than MODIS
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MODIS - L

Size: 1.0 x 0.6x 0.7 m

Mass: 100 kg

Power: 100 W

Data Rate: 10.8 Mbps

MODIS

Size: l. Oxl.6xl.Om

Mas& 220 kg

Power: 225 W

Data Rate: 10.8 Mbps
J

Q Design builds on compact
MODIS o@ical bench with
advanced new scan approach



LITE ELECTRONICS ACHIEVE
SIGNIFICANT WEIGHT REDUCTION
RETAIN IMPORTANT CAPABILITIES
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RESEARCH

CENTER

A HUGHES ELECTRONICS COMPANY

New Features

● Miniature synchronized power
supply converter modules

c Net decrease of 17 PWB’S:

● Format ProcJEngine
c FIFO’S
c FDDI’s
● Cal controllers
. FAM, SAM redundancy

. Hardware multiplexer
and formatter

Performance Impact

●

●

●

●

●

●

●

Output data format changed

Hardware controlled offsets

Fixed (not prog.) gains

Bursted (unbuffered) data

FDDI coding eliminated
(simple format in CCSDS)

Floating temp blackbody

Reduced redundancy



MODIS-L OFFERS
SIGNIFICANTLY REDUCED
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MODIS-L INCORPORATES
ADVANCED TECHNOLOGY ALREADY SANTA BARBARA
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PROVEN IN MODIS CENTER
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MECHANICS

● Latest Graphite-Epoxy techniques employed in lightweight structures
Q Advanced radiative cooling technology, improved capacity, reduced mass
● Robust, lightweight beryllium structures

OPTICS
● Latest IAD multi-layer stripe filter technology
● Unprecedented dichroic beamsplitter coatings covering 0.4 -14.4 pm
● Advanced out-of-band blocking coatings
● Advanced surface treatments for low scatter

FOCAL PLANE ASSEMBLIES
● Direct-hybrid detector/readout monolithic Focal Plane Assemblies
● Proprietary on-chip preamplification and signal processing
● High QE PV silicon and PV HgCdTe detectors from 0.4-10 ~m
● High resistance PC HgCdTe to 14.4 pm

ELECTRONICS
● Low power, low noise flight 12 bit analog-to-digital electronics
● High speed multiplexing circuits with low crosstalk for flight use
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ESSENTIAL FULL-APERTURE
RADIOMETRICCALIBRATION 1-SANTA BARBARA
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SDSM: Solar DiffuserStabilityMonitofi Usegroundtruth and lunar cal.
SRCA: SpectroradiometricCalibrationAssembly:Mitigatedby IAD fiiters
FULLAPERTURESOLARDIFFUSERAND BLACKBODY PRESERVED ~

w

SD
Rem

Full Aperture
Blackbody

\ Full Aperture
Solar Diffuser J?/

MODIS K’

MODIS-L



POLAR ENVIRONMENTAL IIVIAGER
PERFORMANCE COMPARISON
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SUMMARY AND CONCLUSIONS 1-SANTA BARBARA
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Substantial amount of NASA investment in the MODIS program directly
applicable to MODIS-L

Built around existing subsystems, non-mission critical subsystems removed

Significant reduction in cost achieved

Significant reduction in instrument size, mass, power and data rate achieved

MODIS-L fully exploits calibration hardware and techniques
developed for MODIS

Science performance objectives preserved

Smooth transition from current design to modified approach



MODIS Lite

Requirements should be driven by radiometric stability:

1)

2)

3)

4)

stable detectors
linear
insensitive to temperature

spectral purity
high spectral out-of-band rejection

well defined, stable passbands
rectangular
without crosstalk

well defined IFOV
no “skirt” from aberrations and/or scattered light
well understood size-of-source response



Calibration “methodologies”
Preflight
On-board
“Vicarious”
Cross-calibration with other sensors

Calibration “sources”
Lamp(s)
Sun

diffuser
moon

Earth/atmosphere scenes



Recommendations

Solar calibrator
Preflight

MODIS Lite

in solar reflective region

On-board (solar diffuser)
Use preflight methodology for cal/val instrumentation

Blackbody in TIR
multiple temperatures within single scan

No “generic calibrator” that is external to MODIS
It must be “better” than MODIS

Stability
Spectral out-of-band
Well defined IFOV that is smaller than MODIS Lite


